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is: it btitmmm sr^-r s k * v % t % 

i omnmtimr- b^umtizm^xm^ntcm 

U 

dmbs i <D*$tvom®<o-Ute. ta^m 2 ©»sirois 
iwass 1 ©5p#e*««©— Bufe3?2©#«g©tu 

mJlEPI^as t SfllECMO S H]SS(D n ^-*/V-S»II h 7 
t<o?- hVMft, ^-hftW^LXM 

atntmiom-wst. iswessi mmv- 

U 

ley- nfe^Ktstswii'iotv^ ^ t 



2 

mi<omnmk, ffit&r-bmmmtfcmvxMi&zti 
u 

**>vmmV7>*S**\^^*1-V-- h*jSSr*ri-5 

*&®m ztix^zz. t*&w.b-rz> *m#$im. 

t p^*frmmmh7^i?x* tzm-rz^mt* 
mwicte^x, 

mw.n^\*/\'WMWkh7>':s7>* t<otf- vmm\±. 
7 t -\*i&mmK&vxM!8.&titcmi<Dmw§i:. we 

fc-#«si«)* i . mm 1 <q*#mwh« 

U 

mliESI 1 flftflB&2«>2ftWI<aiN 
[if*:3S9] tli#JS7fc::i3vn\ mllBp^-r^/vM^ 

[i*«io] »**i7is»**9o^-fn*»i3S^ 
m^x. 

-hmmm^m^xm^^tcmKommmt. mmm 
i ©#m»i:iWEy- bmmmk\z&vxBf&£titcm 

2cD^met$r#L, 
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[«**i 2] it** i ibmm ** i lo^f^us 
ftGH £ a> £ ftx <^ 5 r £ $r*i#m £ 1" 

[i***l 3] ft** 1 73iEff** 1 2©^-r^Ufi 

HulB^l^^mStt^^^ (Ti) , >>-*/V (T 

a) , 9^^7,7-^ (W) , =e ii^TV (Mo) J^ibii 

lit** i 4 ] it** 1 75si»#* i 2 ©i ^-rn** i * 

5 

[91**1 5] if**l 4fc*5V^> 
Buffi>»«Ji (A)ti\ (T i) , 9^9fls (T 

a) , f^-y^y^y- (w) , ^y^fv (Mo) a>bil 

* fcteliSfc©**®© 5 *>. < £ t-o©fll 
fi, T/V5^!>A (Al) , m (Cu) /6^ilfiHfc7E 

[it ** i 6 ] it** i 75Sit** i 2 ©v ^-rtvfr 1 * 

HulS^2W^m^f4, 1-9 is (Ti) , ^V^/P (T 
a) s t^V^T-l/. (W) , ^y^fy (Mo) *^iS 

[if** 1 7 ] «** 1 7iS8» ** 1 2 ©v%-r*bd> 1 * 

si 1 o?F)Ne^^^-g-*n5^^)7t.*roies* s ix 1 

0 16~i x 1 0 ISatons/c^T?* 3 CI 
[«**1 8] «** 1 7iMif ** 1 7©l^-f*l^l* 

mm. 

[it** 1 9 ] if** 1 T^if ** 1 8 <o\ ^Tinfr 1 * 



4 

i**-. «*^nr*»e>»ffn.fc. — r>t?fc5::££# 

[it**2 0] «M»*iBSr*rfS*«±K:^fl:«S:JI? 
>&1-3fli©xa£, 

WK^^S^SlbT^- MfitKtttr^ifti-Sjl! 2 ©I 
Si, 

10 CIgt, 

B&fSjg 1 ©*«S£^* * £ LT«WEiN»#*fcffl}!H# 

>&-t-5Sg4©xm£, 

mmm 1 ©#m® £ striay- mmhr^ k« L-csg 2 © 
&mj§*M&Tzm 5 ©x®£ , 

mi 5 m^m-r^Tum lti 2 o^tomwturB 
jfc-t-ssBeoie*. 

[»**2 1] tW«iB«r#t«X«LhK:«lo¥«(t: 
It^2 t SrJ^ritr** 1 ©X® £ , 

|ft«Bia:^-i-S« 2 ©1st , 

huie^- MfiiMHi^ vxw, 1 <z>mwa&tef&'tzm 3 

coXSi, 

30 MIE^l©^m®£*ul2y-h«fei^)«i:t^LT, ^2 

HUffi^ 2 ©a* nM^^ 9 t LX^* < i: tWIE^ 1 © 
¥*#Jit-Jl»]#*l 5JSi-JR-rS5E;^^»bT^2 
©^iW«»««Sr J^riirSIB 6 ©X@£ , 
«ME* 2 ©#me*^^ * t LTffJfE^ 2 ©^^g© 

[if** 2 2 ] «6<**fl5$:W1-S»S±fc:* 1 ©^#^ 

mum i ©^*s ti2 ©¥3nwi £ ics uy-h 

«SiI?rMt5f2©Igt, . 
©Hi, 

WIEJBl©J»««£|lHB^>-H6«W«£fc«LT, ^2 
©ili«t5^5©Itt, 
so SfrfEB2©#m®Sr-^^^£ Lt'M< £ttfrffiBl© 
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(o^mmwa^-t^m 6 out, 

aME#2©3MW«:-*';** t UTlMHEJIS 2 , 
2 3 ] 2 0 75Mff 2 2 ©V vf*bj&» i 

M#9. 2 4 ] tt^Jg 2 0 7?>^§f 2 3 ©V vfjh,a» 1 

ttia* 2 ©^*e^Jg*»t>M «e ufc*J»flcJiKiiWEiii i 

llfrtB*l©*«JitSWBJB 2 

Buta^i©^me(i, (Ti) , #-y#A> (t 
a) x z^sf^T-)/ (w) » ^tyyfy (Mo) frt>m 

[111*4 2 6 ] |J|*9I 2 0 7bS»JfcJS 2 4 OV^-f*Vi» 1 
JglC*S^T\ 30 

ft-SSim® (A) iMtttJi (A) ©±Ki»J*$*u« 

[flf*i£ 2 7 ] ft 2 6 ICJS^T, 
mflE^me (A) (4, f^y(Ti) „ *>-*/W (T 
a) , 9l/>f^7-l/ (W) , ^y^-r^ (Mo) frbM 

H<JfS^m« (A) ©±lc»*Six5-o*fctt1I«c©» 40 
^S©5*>s T/Wa-iJ'A (A 

l),*(Cu) a»fc»tf;h,fc7G*©-«*fctt\ «5E 

[|f*^2 8] tf*3j2 0 7!>Mff#3S2 4©V>-ftt^l' 

lfHB^2©^«^tt. (T i) , (T 

a) , Zl/fK'rl/ (W) , *"l^f/.(Mo) frbm 



6 

[B*S2 9] lf*JS2 0 75Mff#if2 4©Vvf*U&»l 

ituiBSf? 1 ©^*fi*««lC***tS?F««J7C*©*«»± 1 

X 1 0l6~l X 1 Ol9atoDis/cm3x*fc^r t*mmtir 
[§f#g?3 0] ft 2 0 75Sff 2 9©^-f*vd>l 

s^iie l s r. t *mmt 

•r 5 ^*©^M*feo 

[!f#«3 1 ] ff*>S2 0 75Mif*:JS3 O0ivf*td>i 
[000 1] 

«-hfci*lt h 7 > V* * TUNS § tufclH]i?SSr*-r5 ¥W 

tSgt^SL, ±fS«^^«*5«tt/^©«^ 
[0 0 0 21 

WfeHSCt, |R)-*K±K:«lffilHliSSr*«**'-Ci« 

[00031 *Mia*tB*^*jv^T, ffim&fem^tt-t 

SiNWMIt'tt, #^f B ^#^, 
**flcSr^*, $?>lc, #B¥7-1 3 0 6 5 2^ 
^, ^¥8-7 8 3 2 9-§-<&$8, 0-13 5 

4 6 8 -§-2r$g. 4 fcfi^P^^z. 10-135469 

[0 0 0 4] 7^f ^^hy^^S»Tlf?r* 
figi-SfcfetCtt, MsRSS^Jt-Cfc 1 0 0 — 2 0 0^<@© 
SJMtTFT #^Stffe 9 » $ ICfflifl^Klt 
fiBE8SSrWAa-t-5 t t^±©fogillT F T *s^e 

[0005] TFT/i if ©«»S»* h 7 ^ ©igH4 
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[0006] 7 ^ f ^-7 h y ^ ^aM*^gt<os 

mgBfin^-Y^STFT (£tT, DS^ TFTi §E"t~) 
t?^$tuTV^T. S*S1 5~2 0 VtS»^- h^ffi 

[0 0 0 7] MOS h^^v'^f cO^T'fi, 

Lt, 4£jg|g: KW V (LDD: Lightly Doped Drai 
n) «j&!>S£Qib;h--C^5„ ^<£>«3tf±y Ku- 

[0 0 0 8] RSIK:iteftlfTFT-Ct>LDD*5ftS:^ 

[0 0 0 9] U&»U LDDfll3t(4ii^Ol«it<DTFT 

GOLD (Gate-drain Overlapped LDD) LAT 
I D (Large-tilt-angle implanted drain) h LT£P 

«Oi«mirSr«?PLr*y h*-v y 7Kl*H-<5iH4&JS 

[ooioisfc, *&ftKTFTn:*si^-ct>, y—*m 



8 

fe^i^OilSTFTl:^, LDD«3&*tS!»* 
5 CI J: h^^t-y 7fc>n-31H4#lRj±U $ 

^i&SflHBSft-Cl^fc.. ro<PHtt, r*A Nove 
1 Self-aligned Gate-overlapped LDD Poly-Si TF 
T with High Reliability and Performance", Mu 
tsuko Hatano, Hajime Akimoto and Takeshi Saka 
i, IEDM97-523J JdxS^fe^TV^-So 
io [ 0 0 1 1 ] 

U6m#M&L£5b-+ZWM\ ifti&KTFTfc:**^ 
T, *y h*-Y y T&X3l*«:MUti-$;fc»fcLDD* 

D«5tfci-5 t, LD D«3&-CjL "b^c^m^c^T 

[00 12] Lj&»U GOLD«jtfi^-vm*ft©^'(t:Sr 
W<':t^t*#5^ #MiTFT(Dj:9t> 

20 LtL*5Wfcofc. ®mTFTX-*7WM&miXl 

[0013] u±<dx^)K, m&mr FT-ci«v him* 
zm&+zfcwazm*<DMmm*b(D&m& l &mx-h 

L^o/co b^L, t*5l5CO*lfeT*(4. g Bg-g-tfjlc: L D 

[0 0 14] ^tcWUkT F T <D & ■*^W$.b3r7 

[0015] «e*ft^J; <9 tffi««*|s&-^ 

Wi^AKT FTi ^Of^Hftllf 4rfttt-f"5 :^|1C 
l»i &1t. GOLD«3tT?tt*7*W4-Ci« 

^y- hiUE^gfjAp^ttfctt. ^-yn^JiAPLTL. 

2©@B<3i LTV>5. 

[0016] $ fe{c*^0J(4, fl3ES*^e©®lSgC 
so S!TFTeOLDDfg«dsy- htt^ii:^— ^— 
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10 0 171 

[8RHSr»*i-5fc«>0#ai 017f4, £;h/j£"C©*g 
aSrXtLT, TFT©«Jti:-t©f##6>tt5Vg- 
I d (f-HE-KWi'«B ^ttSrSSftl:* L 
fct>©T*>S. 017 (A-l) (4, 

*<>*J|*J5eTFT©*3t-e*)5. PHI (B-l) ©ifctt 
(4, +VgflJliTFT©tyfS«T-fc»), -Vglli* 

/HTXX h i^*&f$;&nLfc&©^4&^L.TV3. - 
©18£T-f4;t^*«i*7®?ffi#twi«<, Sfc, 

f ls;xfc£54Mt:t>*#<. BiiiTFT&iftc~© 

[00.1 81 01 7 (A-2) f4, (A-l) (CLDD 

V-YW&t*- ^-7S'7'L^V^LDD«l3&-e*>5. 
;:©££ (B-2) K^-f4 5{^ *-:7*SE«r*>3eA 

#**»ofc. 017 (A-3) f4, LDD««*S 

y_ KWlijIS^K*— vs'T'Lfcfllat-C, GOL 
D#5tt fclffiOvSfc©-?*)*. (B-3) (C 

[0 0 191 ffioT, 017 (A-l) » (A-2) , 

(A- 3) t^-tfllifett, mttKi£«ft4->^Ko 

jSS$-*5- ttt-et/i^o^t. L^L, 017 (A- 
4) ©titbit it*. ^-^m«fE©^tSr^^, *7 

14, LDDSigS&y- hWiitf— /<-7ym«« 
t, L*U^«6©2o(O^SJ®{C^«t-5i £T\ igj$T-# 
5t>©T*;fcofc 0 Hm®^^-— s<— 9y?Vtz.LD 
DftMfc-C*!/ h^r-Y y T£A?a*£ffilltL-C, >0»o, ^ 

©map SrK CSft***iafl|>Lfc t ©T-fc o fc c 

[0020] ^liii^ LDumm^-hmmt^- 
u iwrEiBi©*mJiSr?»j«-t"*xs©«-ciiEiao^ 

««»7c**jSaiPi-SXettTV\ LDDtUsSir&Slll 
SO«-C2|HlB©5FW*5E*S:aain-f 5XSSrtTV\ V 



/0 

9 y 7° L ft V ^ R ii/fc T F T «: fifc-f <5 t>©"C 
[00 2 11 tot, >WBWtt»-CM^r**W©#taft 

mmm b 9 ^-v* v ©y- y- m&imj(£$ 

LT^$ix^l©#«et, HufE^l©#«StHtr 

*ru mm n 9- r^^mmm b 9 <o*mvfm 

mtzmi-s m&m i (D^Mfam&o-m*. mmm2 
<omnm<otmr- M6sasictt5!i«ti4ots 

[0 0 2 2] Sfc, te©^BJ©«^J4, n^-Tr^/US!* 
g h 7 ^ t p ft^/H*R h 7 ^ ^ t 

#£;h,fcCMOS|Hlfc&£tr¥*fr»llfcfcVvC, huIB 

mmm t mmv-bmmmt^ vxm^tiit.m 2 © 

\z&^xB&£ixit-mmm<Dmi<D^mitm®i:. m 
m 1 v>*¥mmmz.m lxm&. $ tvfc-#m^©m 2 © 
^myommt sr* mtejg 1 ©^*e^ffl^©-si5f4, 

fulE^2©#«S©Hulsy- Hfe^ffillc^i-S^ta 
[0 0 2 3] ^fc, ft!l©^W©*^l± v #WR£n<?-* 

(4, y- vmmm^mvxMisftTz.mi<Dmmmt. 
mmm, 1 ©*m« t mm?- v mmm t ltm * 

w&jmmw& LxMf&&infz-mwm<Dm 1 

40 !«©SS2©^sE^ffi^i£#u MIE^ 1 ©Wfe£H*£ 

5«*iI4oTKft6)ht^5ri:*1Wti: LTV 

[0 0 2 4] ±!E«W©«fJ«fcJ3VC, tfriE^i©?F*e 
ftffitttiu LDDii^U MIS^2©^*6^m«c 
(4, y-^StttKWiH«Sr»lJt5, 

S(riEp^^^/wS^h7>'v ? ^^©y- hfl;^(4, y 
-Mft«iite«ur»<«s^fc»io*«si:. mmm 
KDmmmbmmv- t-wttiLTM^^ 
so 2©*metd^^^n, p9v**Mnmb9yi? 
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f&mmm ^xB&zntc-mmm t ii«©»is©^ 

[0 0 2 5] ±|S%W<0«^fw*JI/''T, fuiE3?2 

m i ©*m« t mmw. 2 ©>»«Ji t t>>b&z®mmm t 

d» $ Jit ^ 5 flljft Sr b 5 r 1 t> T* * 

So 

[0 0 2 6 ] $ & tz43B9i£>fl!jftlC*Sb*-C, HtifE^l CD 
*m«(±, x*>- (T i) . 9>9>\y (Ta) , 
*.r-i/ (w) , tyyfv (Mo) frbmt£tlti7tM(0 

[0 0 2 7] BfjfS^ 1 W^mStt, ffifE^- K*fr 

«HRfc«U-C»J5fc**b5*«» (A)i, BtlE^SS (A) 

© ± t $ ti 5 - o * tc yzmtt. © m- mm * »e> & 6 r t 

S (A)f±, x*>- (T i) , 9 9 fly (Ta) , 

^ (W) , * D 7'f> (Mo) *^SfSHfc7c^<D 

m<nb h'Pte< t h—ovmWMte. t/w5: = ^a (a 

1) , m (cu) frt>mt£tit£7cm<o— «*fcf4, istc 

t\ SfeK, WIBJB2©*Wltt» x<?>- (Ti) , * 
i^/U (Ta) , 9^9^7-1/ (W) , tU^fy (M 

o) *>e,a«tixfc5E*©-a*fcf±, &5i.m*^&ftt 

[0 0 2 8] _hlS«/ifc«:»5fc«>fc, *38W©iNIWB!l 

mm*Ml$.-tZ>m 2 ©Xgi: , IWIB^-h»|MJWJ:«L 
T«l(0^e^t5«3©Igt, fiufEJg 1 ©»l 

i-55c*«raS!lP Ltf 1 w^tttofWESrfl&fc-rSIM © 

2 5 ©IS f-riBJg2©a| 

Ifii. SWBJS 2 ^Sr^*-f-5)^7©lS 

[0029] m<o&w<Dmi$,te. ia**ffi«r*r*- 
s*k±k: as 1 ©¥*fr« t m 2 ©#anwi t 

SJ&l©!©*, IfflSJBl 2 ©iNW*:* 

St, flWEJSl©3MW UT'M< ttWE 

jr 1 ©^^»cja»i#a 1 sm^m-r^Tcm^mmv 
x&i<D^mvom®*Mi&-fz%4<Dx.mb, uinejsi 



commmbffim?- h*fi»Bti:K:«L-C» 2 ©WW* 

•o* < i t> mtizm 1 ©^^e^jn»^* 1 5 m\zm 
Hi, m^2(Dmm,m^^9 b LTtfifa^2©^ 

[0030] Sfc te©^pj©<f^tt, fflg&m^-lr 

10 5S«±(C^l©#ag^St^2©^^i^^-r 

«JBi ©xmt, mrfES&l©¥ig#giS& 2 ©¥>£{*:« 

bK&vxv- htmm&j&&-rzm2.<Dj:nb. mm 
7- vtmmz& vxm 1 ©««« 3 ©x 

et, ffimmi<ommm*-?x9 b Lx<pte< bhrnm 

©^msitfiia^- H6«ji)ttfc*u-cj(i2©*m»sr 

t^>^ < £ tBtrfE^ 1 ©¥^®(-^JW#* 1 5 kk:a 

iSt, SulS^2©*mS©-§B$r^*t-2)^7©X@ 

t , .KriajR 2 ©sii?r^^^ t u-chwe* 2 <o*m& 
m<oz>.\z.fflMnmi 3m^mi-^7cm^Mvxm3<D 
^wm&zwm-zw, s ©xst <sr^r-rs r t sr^m 

[00 3 1] ±E«WO*fiJtlC*J^T, Hfiffi^ 1 <D?fm 
«9««f±LDDlS«4r^L, WIB* 2 ®^>6«J««tt ' 

b*%f'&b-rZo ^fc, MIE^2©^*fi^«d^i£ffi 
30 LM&ttttJIKttCJII 1 ©5p»*««i: IS) D««T^»i 
5^(CjR-r2,7E*S-m*Pi-SX@i:, MIB^l© 

i mm 2 ©jf me t x^*iE^^^-r 511 

[0032] *l6BJ©*^dc^i*^^^T, SufBfS 1 ©^m« 

14, (Ti) , 9^9)V (Ta) , ?^?y 

(w) , tyyfv (Mo) d^SfitufcTc*©— a* 
[00 3 3] ittJiEJg 1 ©«m*(4, BUfe^*- h*fe^^t^ 

40 &L-ai25fc$*is&©§ (a) t, wriE^m® (a) © 

ST'foi?, ffllB^WI (A) f4, f~9 *s (T i) , 91/ 
9 Ay (Ta) , ^^-^Xx^ (W) , ^Dyfy (M 

o)- t>*t>Miitiit7zm<D-n$itn*. &5cmi±j&&k 

tS^MW^M^, MIE^mS (A) <D_kicM 
-o©?*mS(4, T/W$ = ->A (Al) ,»(Cu) A»- 

e>atiixfc-7E*©— a*fc»4, rK^sr^ft^-ti-s-g- 
&tm-em&Zln. BtrlE^2©^m«f4, (t 

so i) , 9^9 fly (Ta) , ^V-^XxV (W) , ^ y 7" 
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7 s >- (Mo) *^a«^5ESRO— a*fcfi N RtgSIS: 
[0 0 3 4] 

*m^XW&1rZ>. 10 1 tttt»*ffiSr*-t-5*«T?*> 

[0 0 3 5] * LT, S«101OTF T^J»J«S*I,* 
Tmmi 0 2W8rt'*titV»5. T«J§ll 0 

l o i frb^W-m^<o^¥M<oW&*V5<1z$>\z.WLtt 

btuT^s„ *©teKiT«B!i o 2 tt, mitrnt^y =« 

[0 0 3 6] IWS»g±^^**tS ^ 
XvCVDft, igcffiCVDffi, X'<>y*m£Z<DJ$mm 

[0 0 3 7] 3ftV^f± % SS101 ±K»jiM-Si|y»flsJi 
(4, ¥Sb#b •> !) 3 yf ?rffM tfc S O I (Silicon On 
Insulators) iSt LTtSl\ SOI*&K:f4^:© 

ft*A*)}£»4, SIMOX (Separation by' Implan 
ted Oxygen) , ELTRAN (Epitaxial Layer Tra 
nsfer : *\ / ^th©2fti&8Q Smart-Cut (SOU 

ECtt©g»M) * if Sr&ffl-f-S r £ 5„ £>Sfe, 

-^©ftb,©SO lS«*«ffl^-5ii:'bTBriB-C*S. 
[0 0 3 8] Ell-eti, n^^r^^Mt^^Xfp^'r^-^ 
®TFTCD»fffi*itSr*LTV^So nft^HTFT 

isiffpf +#/uaTFToy- htiii. ^lco^m 

gif2©#tii^^ot^5. Bitli, Sic 
t4 3g«i££ftoT*s?), y-MSiH0 3i: 

«LT^;it6)ttfc^m® (a) 1 1 i , 1 1 5 £, -e©± 
izmmzfttc. mmm (6)112, 1 1 6£, mmm 

(0 113, 11 7i>«ot^5. -tLT, 12©^ 
11114, 11811, HUlS^ 1 ©illrolffiSWl 
ffifc&U Sbty- hiMRl 0 3±ic®ftLTS:tt 

[0039] mi omn,m&ffii$.-r?>m-mm u> 1 1 

1 , 11514, Ti, Ta, Mo, W.fc if7c3gd\ rtb 

fc, aim (b) 1 1 2, 11 6tmmm<om\ A 1 
cutfflv^ri'^atu^. ^fc#ms (0113, 



/4 

1 1 7 14, Jgmg (A) t mmiCT i , T a , Mo , Wife 

ztix^s. zzxmmm aim, m&m^mw&zo 

©Tfc.5. ffl^tcj;o-Cf4, mi(0^«e5rMISjS«S 

[004 0] $&2 <D^9M 114, 11814, hu!3S5 1 

trUMUfcij* U JS2©i»««l4*«]L3(Dft$-eR»te> 

*b, *©«3iy^-V^*aafcJ:0 L 5 

L-Cftfct-fcHCL 2©ft*fC^$*bS. t£oT, SB 1 © 

fii^Litt^t, m2<o^mmi)^-hmmmK 

ffiffi-f-5S$f4L4T*-rr £#-?#£„ 
(004 1] r^-e, *^itfcV^t, L1I40. 1 ~ 
lOium, L3f40. 5~2 2Mm©ft$-!?I^t5: 

t*sa*ui\ *fc, ^2©*me?r»*i-?.ft$L 5 

20 (±0. 1 — 3 //m£i-*bf4&V\, fifoT, L2f40. 3 
~16»ra, L4J40. l~3(imt4i 0 
[004 2] |g l©*m« £112 ©*«)■ f4, nag© 

tsig-eT^^t bT©^te<sr#««f*>, ^-©,&£# 

*UL 1 t L 3, .*5«fctf, L 2 £ L 5©*4-£ri*:£>£ 
j£5«*s*>5. HI 1 6-e^Ufc4 1 2©lS15rfe 

&3UCI4 H5 ©S^^lt^tT, L2©S$£1-3 
©(4, #38?H©fl*J**r»5fc«>K:, LDDffi«ti45f 
30 i©^«4fc««l 6 0 5*s, y-b«S«»Sr^U-C»2 

St«£rL 5 ©S^-elSltSfcfcT-fcS,, 
[0 0 4 3] ^itlfcUTt. *»W*rlif*SlJK:)gffl-t- 
5^S~f4, ^»W*HP*Sr#5fcftfc; y- MIH 

2 ~ 3 m n • c m<Dmmw&&m 

LT, ®»0t*mtf^bfc#mJi (B) £Ta, W, 

Mo/iifwiaiii^js^-ew'&^fe^sy— hm@© 
40 %i<D&nM<omw§ (a) ^>«m® (o , 

[0 0 4 4] nft^lTFT©^frII4, 

^MfStwa i o 4 1 , s&E^**/wB/ifc«*fc« lis 

It bttfc* l ©^*E^/IS« l 0 5 t , ItilE^ 1 (D^mVo 
mt&l 0 5l=«UTK«tfeJxfcy-^««l 0 6 t Ky 
'f vSW&i o 7ti»6>»j«S*uTif**. ^KOTrnVvm 
m 1 0 5 14, y- Mfii»M 103$r^ UT, ^ 2 ©311 

so [0045] 11 <O^mM0^$L 10 5 »4nMSr^-t-5 
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^Wfo5MV>WiW* 1X1 Ol 6 ~ 1X1 Ol9atoms/c 
m 3 , ttfttfHCttl X 1 0 17 ~5 X 1 0 18 atoms/cm 3 T'fc 
3 0 y-^10 6i:KKyI)Sl0 7©^ 

fcfi^Sgti, 1 X 1 O20~i x 1 O21 a toms/cm3 v ft* 
iftiCtel X 1 O 20 ~5 X 1 O 20 atoms/cm3i-r^tffi: 

[0 0 4 6] ICfif, ^*A^J&£B*£l 0 4 tCH. 
ib/^C* 1X1 0 16 ~5 X 1 0 18 atoms/cm 3 COigfl[t?/K 
n Vtf^AP $ tlX Z <D jK p W± L # ^ ^sm/E$r 

bH5 t><o-cfctitf{th,W7c^-ef^ffli-^ r b h x*$ 

[0 0 4 7].—*, pf-f^iTFT©I3©^«l 
SH§Sl0 9, 110H, V — *.<m.t$LbYi<"(>'W&b* 
Mt5t©T'*)5. ^LT, 3? 3 ©^^i£ 1 0 

9, 1 1 oizunm^H^-r^m^iTtm^nf-^^/u 

STFT©y-^l 06t K^-f^ffiA£l 0 7 t PI 

**mmh# 109, iio \*>f- v mm<Dm 2 co^ms 
1 1 8<D$\-{mcmvhtix^^z> 0 

[0 0 4 8] «±^LfcJ;5t-*:^K»TFTI4, ?— 

hn,m*mivmn,mt. %2<ommmbfrtbi&z>Mm 

St^TU |g|lT-*-rJ:5^^2cD^mS(±, H©tl 

*s* 2 <d mw,m t m. & o xn w h *ix ^ 5 «jticw»*s 
[0049] m 1 -e^$nfc«itn, j& 1 <omws^ 

xfbLX. LDDffl#£fc**l©*«*b«««:7Bri& 
U l2©»ti5r-7^^i:Lty-^iKKy 

^^Si- it»!2 collie Sr&il $ * 5 r b lc J; 9 US 
-e#£o lot, LDD@H£©S£fi, fl©tlf© 
ft$LltS2©ili©*$L3t*»J0 v LDDffl 
«^2©^SItlit)^V^$(t g!2©>Smg£ 

[0 0 5 0]—*, p^^/V^TFT^IiflS©^** 
*MW6l0 9, 110d5JF^$n, LDD«giti#5|i 

«109i:KW vfWE 1 1 0 Sr^-f-So * 
&&<DLDDmig&ntfXt> Sl/^S, pft^VlTF 

*3§?3S:E] 1 fc^-f-J: 5{-CMOS(s]8S(cjgffl-r5 



[00 5 1] *5ltnft^vSTFTj3j;U!pft 
^VlTFT^tfef), $10JiMil&IUHl 1 9t 
gl\ y — *6aiU2 0, 1 2 1 KWyElll 2 2* 
R«*5. y-^ia«l^ KW^BRJiieioJBMIftWK 
KKttfcaV** h*-;vt^2S^3©»^ 
01©*St?ll rixt,$rlS:(tfc^T* 

/^-y<->3 >«i 2 3 b v,xmcyv ^m^wd 

X v * 3 o $ fe K *WWBIWe* 5 * 2 M JfefMK l 

[0 0 5 2 ] ffl 1 T*fi, nft^STFTipft^ 
/WST FTi SrffittWIB^-frfcHiTTjd&'S CMOS @!g£ 
LXTjk Lfc^ v nft^/VfT F T SrJl^fcNMO 

[00 5 3] «±fc*Lfc*«8©*J«teo^-C» 
20 [00 5 4] [§Hi60iJ 1 ] *|6E««-Ctt, *38W©«j* 
CMO S @»&RI$fcflsM-r3:fcfefco^-CRW 
[0 0 5 5] m2^t3^T, X&2 0 1(Cf±, {SJ^tia 

-=y^tt©i 7 3 7 #9 ^mmzftitzixzmTJi-jj 

y #7*^*5 SrfflV^fco *Lt, S*S2 0 1©TFTA5 

2 0 2 $r 2 0 O n mCDjp:$ Lfc, TJfiM 2 0 2 

30 v^Srffl^/^Tl>S^/^ <) 

[00 5 6] 2 0 2 tt±8E*m© 1 it'M Lt 

UTt^©Ji:$^i o 0~3 0 Onmm&\Zt£Z>J:o\C]& 
^-r^c 0iJx.fi, /yXYCVDlfefS iH 4 , NH 3 , 
N 2 0*»bmtt*^5JBlOIWkS'ft->y avJBSri 0 
~1 0 0nm(DJf:$tC^U S i H 4 , ^Oa^fftKS 
2 (DWtit^t'y y 3 ^W$r 100~200n m<D 
J?$l-WS^bfc2««5g<t ITTM2 0 2« 

40 [0 0 5 7] :©Tii20 2©±IC50nm© 

< 114 0 0~5 0 0°Ct^PS!iLTJ3ft7k*^S$rtTV\ $ 
^7kili4£5atm%«Ti: LT, aSfi-fbroiSSrlf 5 r. 

[00 5 8] asftK-yy a^BSrlSftfttSlStt, ^ 
so t»>!)3ygiLfe. 
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[0 0 5 9] ft, *IlMtliW^^if->!) ^ y 

[00 6 0] C 5 LtM^ti'fcialf •> y => fJKfc^ 
^-^V^LX, 1^^12 0 4, 2 0 5, 2 0 
6 L/c 

[0 0 6 1 ] ¥>&#m 204, 205, 2 0 6 £ 

ZV-h 2 0 3 £7F2f& LfCo :;tli/7X7C 
V Dfe-CBMb^ti^ y^yMlOOnm©!* fcjgjfc 

3 ©Affile y- h«ios i ^ti^ts, 

S (A) £ UT a & 1 0~2 0 0 nm, «SJxtf5 0 n 
m©ff£K, £S>lC&®S (B) £LXAl-£rlOO~ 
1 OOOnm, 0ij^fl 2 0 0 n m©J¥£ X**'* V ^feiC 

<9, mi©^«MSr«^i-5^«® (A) 2 0 7, 2 0 
8, 209, 2 1 0 i, (B) CD 2 1 2, 2 1 

3, 2 14, 2 1 5iWf&£ftZ>o -©£:#, ll 6f 
^Lfci^l-y- htS©Il©ifS©fi$L lfljg 
g^fe^tf A< 0. l~10(zm v ;:t'IJ2^m©« 
jSc-e/-?^ -=v^Lfc„ (0 2 (A) ) 
[0 0 6 2] ^lCD^SS^«fiKi-5«mS (B) it 
X, A 1 $rJB^5#&k:fi, MA 1 &fflvX'b&i/> U 
T i , Si, S c ^)»b^(iiXfc5t;*^ 0 . 1 ~ 5 atm% 
^P^tbfcA 1 •8--&£ffl<^T'fe&V\, Sfc^Srffl^Sii 
-g-lcte, m^cL&i/^, y- hfftftlK2 0. 3©*Ei:i^ 
^v-y 3^)KSr3 0~ 1 0 0 nm(Dm£Xffl-tXi3< t 

[0 0 6 3] 0 2-C»iH^gl5$:«^-t-5n i ?-^^ 

coga^m®2 11,21 6tf«j&&h/«. 

[0 0 6 4] r5Lti2 (A)'tc^i-«it*s^j*$^ 
tb« llHlB<Onl!5p*e«iSri!iaiPi-*IgSrfTV\ JB 1 

M£tt^3^M^5tiift LX»4, yv (P) , at* 
(As) , T^J-^y (Sb) fciras*abixTV'>3#, 
rrxtt, y^Srfflv\ 7t^7-fy (ph 3 ) &ffl<^ 

fc-r^-v y—-7mxfrr>tLe r©iexf4, v—vmm. 

Wk2 0 3&;iLX^©T©¥W{Wf t-y V^^Rf 5 fc 
£>1C, ^IPiSfl;JEtt8 0 k e ViriafetC^^Lfcc 

ITFT©Sl©^S«2 2 9 1 2 3 6, 240S: 
^t5t©t« LDD«ilTllgf5t©^ 
5<, fl£oX:i©t|ig©y ><©SSf4, 1X1016~ix 
1 0 19atoms/cm3tD®ffl(Ci-S <Di)W& b < , i i Xf4 
1X1 0 ^atoms/cm 3 i: Lfc 0 (El 2 (B) ) 

[0065] *m&m*\zmbZfrizm%ttmM5im 



(10) 

/«? 

'&s*s*>ofc. ;:©ifif4, y-^mit^KWy 
[0066] ioig-e, ^i©3jme&-^-t-5^m 

€ (A) 207, 208, 209, 2 1 0i:til 

(B) 2 12, 2 13, 2 14, 2 15(4, y ^©gfc&P 
IC^LX^*^ t U-CSItg-t-So *©»*y- M6IWII 
io £?>LX#&-r3^»fWl©lgl ro^mSKTlcji, * 

X, 0 2 (B) t^tJ;5t, «i ^tsapSirfc^lfi* 

ffl«2 18 v 2 19, 2 2 0, 2 2 1, 2 2 2«$Jl, 
fc. r©Igt'l4CMOS|Hl8SSrMt5pfY^a 
TFT©^12 0 5 i£»±y ^j^jp^frb&i^J; 5(C 
U-^ b-r^;^ 2 1 7Sr^ltfe 0 

[00 6 7] ttt, I'v?* h-v^-^ 2 1 7$rBfc*bfc 

fco w^T'fl, «2©*«Ji©#<BHCTa*:fflV\ 10 
20 0~1 0 0 0nm, Witf 2 0 0 nm©f ^WML 
fc„ tLT, ^©S^CtD^^-^v^SrfT^, # 
2 ©jgmjf 243, 244, 245, 246 Sr^fiK L 
fc. r.©B#, l2©fli©*^L3 (Hll6X^Lfc 

iRF-§-©gi55>t-ffiai-6ft$) (4 0. 5~22Mm, 
Xf45 ,.mi45 4 5 fc^-->y Lfc, ^fiL 

x, ^2©^«S(4, ^i©tii©s«i;*hfn 

1. 5nm©«£-ey-h««Ki«rt-<5«# (L 6) 

[0 0 6 8] iitFTWKW^fllt^i 
30 fetvS r cDffctS^iwmiS 2 4 7 (4!B 2 ©3| 

[0 0 6 9] tLX f 2©ilf2 4 3, 2 4 4, 2 
4 5, 2465r-7^^tLX 2 0 S © nS3rWj--r5 

^^rtTofco r.©t^El2 (C) lC/T*T«f-, fB2©i* 

2 3, 2 2 4, 2 2 5, 2 2 6, 2 2 7 5rt©StS L- 

tfcvxtfiv^ n rx(4in«ltc, y**?^./ (ph 
3) Sr^l^*vK-7Tfe-CtTofc. r©I®Xt>, 

40 f- Yfflmfcl 0 3 fcaLX^WT©^^.^ V£ 
^R-t-Sfcfelc:, AP3imflE(4 8 0 k e VtSfelc^L 
fc„ ^LX, ' C^-e»**ix5JB2©JFtt«»«I«tt, n 
ft*;HTFT©y- *W$L2 3 0, 2 3 7,*J«tT^ 
.KW5iW2 3 1 1 2 4 1 t LX^«g$-frSfc*, ^ 
©^©.y VC0i@S»4, 1X1 O 20 ~ 1X1 0 21 a toms/ 
cm 3 t-f-S©^if^ U<, rrX(4lXl O 20 atoms/cm 3 
k Lfc 0 (|2]2 (C) ) 
[0 0 7 0] ft r rX*|Sl^:(4L4V^5 v 
2 3 0, 2 3 7, *=40 5 KW V0J^2 3 1, 2 4 1 £ 

so «5y-h«J«RS:B**UX, *©ffl«©^«£gSr8l 
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-iHr^ K-TTfewlPiSWJESr 1 0 k e V4T-Ttf 5 
[00 71] Sfc, pft^HTFTO- §|S©fWc2 

33, 2 3 4ic<bpicjgarey ^tfrnaztiztf, &© 

[0 0 7 2] E 2 (C) ©#t»i6S»fc*T,fcb N 
■7^^ 2 2 3, 224, 225, .2 26, 2 2 7 f46&* 

WoT^- = >^Lf;„ i©££|2]3 (A) IC^T 
J;5t-> 8 1 *s J: tJ<# 2 t b-cgas 

-&K)|;i/^F-7X^2 4 8 1 249, 250, 2 5 

6, 2 5 7 &Mf&£titc a mmfrbomytte. WM%t 

-C, 1213 (A) ©J;5l-^h-7^^?rl2©iil 
[0 0 7 3] LT, ^2©3tfgJl©-=r;*4' £;h/T^& 

£rfflv>-Cfrofc. 0 *LT, HI 3 (B) (c^i-J; 5 L 
5' (Hi 6t?/Tl/fcW*o»»l:fiat5*S) ©*$ 
fc(t^*bfc 0 L5©ft$li0. l~3MmO^HT*M 
SPHI-MxtfA< , ::ftto. s^m^Lfc, 

.lWHiWBltiOftSl.. 5draOrt, l(im(L4) 
©*S-C*2©*««t'fiJ5e5ffl*dS^j«$*b, 0. 5 
/zm (L5) ©«3-e8 2©#*Sim*fcfcV*«l$$: 

[00 74] ^{^7^- hui?* MKSr^*:? t Ut, n 
f t^/HT F T4Mt5«i5r l^v?^ h-v*^ 2 5 
8, 2 5 9T'Iot> p f + ^lTFT«$H?i 

vm*tt*1rttim>7t$kb LTte, tf'co- (B) , r 

(Al) , #y?A (Ga) ^*PbHTV^5 

(B 2 H 6 ) ^ffl^T-f^-vK-yjfe-e^JpLfc, r^T* 
t^Pit^ffiSrS OkeVi LT, 2X1 O 20 atoms/cm 3 
(DS^tCTKa^Sr^JPLfc. -t LT, 0 3 (B) ic^i" 

j; b ki# n vasw»«^asjp $ ^fc^ 3 <D?FiK4fefBtt 2 

6 2, 2 6 1 tfftj&Sfrfc. w©JB3©**MMMfctt« 
Cpf-t^lTFT©y-Xi^2 6 1 , KW^iH 
«H«2 6 2 i^ofc 0 (1213 (B) ) 

[0 0 7 5] zti?n<D&mx~mu£tifcnm&ittep 

|fjjg(D3i^rv-7 u— if— SrfflWci^— 0*— T=— /Wife 



$£ (RTAfe) "Cfr 5 w t dSt?# fc 0 
[0 0 7 6] /HfcT'fi, giii^B^'PtCfc^T 

5 5 0^ 2^M©Jp}R»3aS:U"CiStt^tSrlTofc. * 
HiSfiaj-Cli, ^i©^tte^«figi-^^«e (B) teA 

1 «:/Bif\fc* 9 s> Kfltiti L-Tfc D , T a -C»iftS*i,fc' 
»mS (A) t^2©flfiJ5Al5:SoTMJ^t 
^5fcft« Ta^nyif-^itLtiffiUT, Al 

io fc, U— f— /VffiT'fi, /"Ol^3i§^§!J©K r 

[0077] wicis-e, y- i-ss^m i <Dmm,m 

Jx, ¥I»I2 0 4 > 2 0 6fcttLDDfH*£fc3£l 

vTfWfommmfc * jxfc. • * l t , « 1 ©^^^^ 

[0 0 7 8] HI 3 (B) ©#!§## fetlock, U-v 5 * h 
•77^ 2 5 8; 2 5 9,-SrBfcifcLT, 8 1 ©Jf ra*feiHUg2 

6 35rl 0 00nm©ff^l:MUc o % 1 ©UROIfe^: 
!2 6 3iLX«, Kftvy^yR »t->!)ay», 

&®\zmt*/» 3^JKSr5 0 nm»)SU ^fjtc^ 
ft->y3VK9 5 0 nm^J*Lfc2g*itt Lfc c 
[0 0 7 9] Ml <OlMil2 6 3 tt^:©^, *9 — 

2 6 4, 2 6 5, 2 6 6, i ^Ei2 6 7, 2 6 
8 5r^Lfc 0 la^UT^^V^, *!8iS^JT*f4^©m 
«Sr, Tig^lOOnm, T i-5rttf A 1 13 0 0 n 

40 m> TiI15 0nm^y!5'StilLtf^Lfc 

[008 0] -t LT, V — ^Ki^2 6 4, 2 6 5, 2 6 
6iKW VS2i^ 267, 2 6 8 i> f 1 OJIPQIfiMi 
2 6 3 S:Sot/V'>'<-v'3>'K2 6 9 Sr^bfc, 
y *y<— i/ a VJK 2 6 9 <4, WlC's V => >^T' 5 0 n 

J1MH61W8I2 7 OSrttl 0 00nm©JP*HJ»J*Lfe. 

*raft»BiiB£ L-xii, ^y-r 5 k, r^y/w, *y-<5 

so t©5fijktt, ^!K*jfe* s fBi¥T-fc5^, jtcim 
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[00 8 1] "5LT0 3 (C) lr^i-J;5(-> MS 2 

o i jitccMosiHjgg.i:, mmmwi&ziifcT??^ 

7-? b V ? X&fc&imZiMto PffftT F TO K 

[0 0 8 2] [£%09 2 ]*i»Kli> HJg^J l i ISO C 
Ig"CIH2 (C) fc*iT|fc«B#fc«L l«*ffi-ef2(D 

i-. 

[0 0 8 3] 0 2 (C) Jc^i"±5f-, I2©i. 

3, 2 24, 225, 226, 2 2 7 Sr-tOS'Sffiffl L 

[00 84] roiSit K^'fiyf^ttrJ^i 

(F) iKiiJ^ttiy^-^ 

S:i4t5;ii5ttfc 0 Mtli, T a cD#-o"{C(iC F 
4^^.T-nrfgT-fci5, T i (e: fi CF 4-^ CC 1 4 # 

* -e bT«T* 0, Mo (DWr&lZ. liSF 6 ^N F 3 T' pfteT? 

[0 0 8 5] L"C, SI 4 (B) {c^-f-J; 5 L5© 
ft£fcJt, ::tliO. 7 Umm^LtLo -?-<D^*, n 
•^r^^MTFTJcJavx, L D DiSWci 1 ©^ 

fcE^ffiisSfi 1.5 M mCD*.$ ( L 6 ) T^jS $ tlX *5 

9, 0. 8 M mCi*$ (L4) XW, 2 C0^«S t fifcS 
•Ht»a*»J*4*V» 0. 7 M m©ftS (L5) -C^2CD* 

[0086] ufe<DT.mte, mmm i i mmzft 5 r. t 

"C, 04 (O i;*t7 ^ r y -7 h y ^ ^ ss^M 

[0087] mmm 3 j^ms^-ett, njgtfii 1 * tat 
mmm2xm^titzT^T-<y'^ h y * 

[0 0 8 8] [213 (C) ;£fcf±0 4 (C) ©tl©7^ 
f^/vf^xlfiCMLT, ^2tf>JHffl*fojl:J8i2 7 

0 id k w >wm 268 icig-r 5 => * h *—fr*m 

fifcU H*«@2 7 1 Sr^L.fc 0 iSilft2 7 1 fi, 
itsOWJ* ■ *X ( I TO) 1 0 0 nmcof Jl; 
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[0 0 8 9] El 5 (A) ©*tlfi*sjKj«*nfc6) v BaiSll« 

2 7 2 2 <om mmmm 2 7 0 1 mrnmrn 27 iBf& 

#<Jflv*fe*i/C^4. *TiRi«©aEffi2V3^f± x 3912* 
«i2 74t, EMI 2 7 5 £ *W,$L Lfc 0 BBftJSitiTfiJ 
fig$ttfc^, ^tr^i/^yasrlSL-cttiBi^iSjbS— 3t 

[0 0 9 0] ±|E<OI@^ST, PlSigfSi:, CMOS m 

■f) l-ioT^tCitlhbfco <to-CHI5 (B) (^-T 

[0 0 9 1 ] «fe^*HJfeM<OT ^f^^MJ^ 

7tt*Hl£^JWT^x^7'-7 h JJ **£4E©$]£IS-C*> 
So T^^-f '^-r h y ^**&fi, ^7^ifi2 0 1± 
Six*:, ®*gB7 0 li, ifeS (y- h) i^iEia 
20 @8g7 0 2 t, <r—V{-J-*)WkWmW&7 0 3 T*1t^ 
$4x5o iif*g|5©pj*TFT 7 0 Olinf -l-^ViTF 
Tffct), ffliat^ltbixS^SiilllKttCMOSlHljSSSr 
l*tLTM^tv^ 0 i£3£ (y-h) ^WiIhISS 

7 0 2 i, x-* (y-^) ^SE»)Ih]8S 7 0 3 fi^rn^ 

hga^8 0 2t y-^ga^8 0 3T*B*gB7 0 1 

[ 0 0 9 2 ] El 8 (A) fipf*$|5 7 0 1 C0±®IHT'fe 
5, fU?im^©-hffilll-efo5o pj*gCt-f4n^-^^/v 
HTFT^KJtfeix-CV^. hiffltR8 0 2Jc^jg|L 
30 TJf^^ti/?)^— Hm@8 2 0»±, Wm&foX^ti.^V 
- hlfe»je^UT^<DTO^^g8 0 lt^SLT 

©*tt4fe««aS7&fifc£;h,T^'5. IlTFTfflK 

ii8 0 7«$Jlt^5 o -t LT, ^§18 0 7 
fc«i»Ufc»*B«8 2 1 y- MBSH8 0 2 t W 
(CiSJtb^Tl^o 08 (A) -e^-TA— A 'K 

40 jftofcWlBfllittt. 0 3 (C) *J«tO?04 (C) i^-r 

[0 0 9 3] — *\ 0 8 (B) tC^i-CMOSlHlKT* 

tt, y- hsa^s i 9d»e>ifffii-5y— Fm®8 1 3, 

8 1 4 £S , . 0;^ £ V <> \y- M^^Sr^LT^rW 
T<O^#:g8 10, 8 1 2 ir^H^H^LTV^. 
fel*ttU-CV^j:V<*. PI#^n^V^/VSTFTto^. 

50 ^ffi® i ltms ^fc y i K U-T 
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fBofc«)fffi«lit»±. IH 3 (C) £rtfi0 4 (c) ic^-f 
[0 0 9 41 *HlfiWt»»4, ®MiT F T 7 0 O Sr^TVP 

[0 0 9 5] [HjfetfJ 4 ]#0«6Mf±, HM^J liHCI 
S-e*>a*S, IfTFTi CMOSIUlBSOn^-ir^/VM 
TFTJSiUipf^/HTFTO, ^— h««©J|l2 

(A) fcjjrf-J: 5 f2O«Sl2 8 0 > 2 8 1, 2 
8 2, 2 8 311 Jgl©*«Sfc«!bT^-C, #TFT 

&m.m*Z.<Z>£oteMWik Ltfc, nft^TFT 
OKH'y9«2 3 1 > 2 3 8, 2 4 1 \ZJ&tZ>% 1 © 
^*MW*2 2 9, 2 3 6, 24 0tMt4wfe, 

£fco 

[0096] *Hife0iJ(DX@tt, s*^{-HJS0iJ i -c* 

T F T©| 1 O^M^lffl^ 2 2 9 a K W >-|S^{S!l©* 
K7&*£*l5o 
[0 0 9 7] Sl©«ffl«tt^- Mfefttt&fl-bT 

is 2 (ommm t * * am* t *fc a v ^mm&. $ n 

2 6 0, y — *fH# 261iKK V«« 2 6 2 £ 

j&^axSo -tux, 6 y-^gs 

Ifc 2 6 4 , 265, 266, t >-KiSi 2 6 7,2 

6 8, y v"<— g VJK 2 6 9 SrflM Lfco GWMffe 

[0 0 9 8] -tUT, 06 (B) tC^i"j;5lC, n^Y 
^STFTttJtX, LDDfi«£/j:5&l ©^*6#J 
fBiS&te, L 4 ©ft Jfl 2 ©til i I'i 5H«!i 5 « 

ft?ZtX\ 04 (C) ICit7^7-f^hH^S 

[0099] [HJS095] *n*«-e»4. mmmmisx 

rjmmmis 2, 4l:ia^T^ftgiLTfflV5fel 
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J*"*-50!l«:*i-. AJaflETcjRSrJB^S*^ #M¥7-1 
3 0 6 5 2 8-7 8 3 2 9 

[0100] r;T% ifcHfI¥ 7-130652 ^<&$gtC 
M^$tuTV , >'5S^PSr^:^K^31ffl - t"5^aCO0i| : Sr09 
t-^-fo *-TStS 9 0 1 ^Mfci" !/3yi9 0 2^K 
It, t OiC**!^ y = y« 9 0 3 Sr»« Lfc. £ 

fri&mR&mifi Lt= 9 0 4 Sr^*-f5 

10 (0 9 (A) ) o 

[0101] jSfctC, 5 0 0°C, 1 B#Wtf>JJkK3SIg<D 
5 0 0 — 6 5 0 < CT*4~ 1 2Nrffi, 0iJ^.tf 5 5 0 
°C„ 8B#|ia©?&&#!.JS&frV\ feiRV!)3y)H9 0 5* 

r. 5 ux#bn^AKvy =-vj»9 0 st* 
*«k:«4xfeii**tta:^rL-cv^ (0 9 (b) ) . 

[0 10 2] *5fM¥8-7 8 3 2 9-§-^#t?5S* 

[0103] *i\ 1 ooi tftfkvyay. 

K1 0 0 2&R«\ ^WiCMfv-Ka^ll 0 0 
^F, Kftv'!l3yll 0 0 4©S:jlil5 0nmtt 

So 

[0 10 4] WcSMfcv-y nyllO 0 4*s<#-~l/ 
^LT, a&tt£M?L8Bl 0 0 5«rJ#j«U * 
S&&X 1 0 p p m©3i y -5>vP&-£tfg^- y y-J^Wfe 
*Sr»*i"5. ::*U::J:5, =-y^l«l 0 0 6iS 
30 -yfr,v^m l o o 6(4BS?Lgpi o o 5<D 

«SBO*-C#aK^ y = >-JK l 0 0 2 iSHBL-C^S 

(010 (A) ) o 

[0 10 5] W:, 5 0 0~6 5 0lCT'4~2 4^I 

. 09*.'tf5 7 ot:, i 4B*iw©SR*aasrfti\ fcfMi.jCv-y 
= yIioo7S:Mt5„ r<oj^s-fk©jas-cf±, 
y trArtfftk Lfc^SWv- y =■ >i©Sl!^^flOC*Sift 

f&Ztitzm&K'/ y 3 >-« l o o 7 tt#M**fctt«-tt© 

»o-CV^<5tV^5'*J^*5(Bll 0 (B) )o 
[0 106] ±IE2o<oa«^*St^Tttffl^rffi35c» 
(Ni) (DSXmzh®. (Fe) , /■? 

7'^I?A (Pd) , *X (Sn) , ft (Pb) , 

h (Co) , 64 (Pt) >i (Cu) , 4 (Au) t 

[0107] JW±« i 5 fcfttf? Srfli v ^-CteftK^fttt 

y =■ yi^a«-> y => j±mfr 

so FT©^I^t5rH57t5 0 *^}fe^Jcoft 
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#3»08©ftW«r**lfifc:£a»LfcTFTS: 
[0108] [HK5M6] #2fctt«fi, ^Wife-fetf 

8*fM^fWKa»fc»*r3Xe*ffofcW&^1\ * 
HJ£«SJ-ei±^0*-}£i: Lt v 1 0-2 4 7 7 3 

5 , t&WW- 1 0- 1 3 5 4 6 8 *^«4fc»4#H|sF 1 0 
-1 3 5 4 6 9^#KiHE«*^fcft»Srffll/^5o 
[0 10 9] |Rl^tCfE«$^fcfe^tt, ^AfPNttt 

5 z. t -e, ^SS^^JgltfoftfcjiSETciiswftS* i x i 

0 17 a toms/cm3^T, &JL<ttlX10 16 atoms / cm 3f C 

[0 1 10] #3efc0»©«j«fc:oi^-CEI l lSr^Ttft 
WTZo U z 7*mWLl 10 1 f±a— =V^±© 17 3 7 

011 (A) Xl±, 3aSW5^Lfc*Si6te©ftflf«:ffl 
VMT, T*ffil 10 2, Uif>y3>Kl 1 0 3« 

1 0 3<Dm^^^^^<Dmit^V =*>mi 1 0 4^1 
5 0nmOfJHM^ *9—=- «fc 9 M?L$B 

H->y = y >-i>mm&tiiz.mt$, 1105 
[0111] z<Dytnx\ mmnm^x' 5 5 o~s 0 

Ot:, 5~2 4B£R3, Mx.tf6 0 0t> 1 2^1©M 

1 1 0 sit??* y ^^-y--Y htLTis^. feftrvy 

aygl 10 3ta»#LTV\/fctt«5c*»±!> ^8i*p* 
*ufc««l 1 0 5fc«WS*5r. tdst?^5c 
[0 1 12] -t LT> TXtmomt'sV 1 0 

4t, y vASS8S*P$ixfc|fi«l 1 0 5 tSr^s/^^^b 

*<0*l£#l X 1 0 17 atoms/cm 3 £lT}-*T-(g:®$^c 

[01 13] [*i«7] *mmwxi*. n-mjemsx 

XimMWl, 2, 4t?*L*:*36WOTFTSr^J4-f-5 

mmm^-to ^lt, ^jsmo^^ei 1 2xmw 

[01 14] r. H 7 0 0~i 1 0 o"C 
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w<Dwm&* : fi-rzmm*!&&x3b<() . xmm&i 2 

2 0 3 -t UT, 1 2 0 2, 1 2 0 

3&fot, M6IHK 1 2 0 4 SrIMfci/ y 3 
flft«rii-8«"C«*Ufc. *HSE0iJT-fi, /7X-7CV 
Djfe-CBMtftftvy = >«*• 7 0 nmOSS^tS 
(01 2 (A) ) c 

[0 115] ^LT, A D yy (ft*«j(-»ii£iii) igfc 
*Sr^tf#ffl««p-efRtoaSrtT5. *Sefi«tf»4» 9 5 

ox;, 3 oftk-tz* ft, &mum*7 o o~i 1 o o 
woiw-casi-f-^tfav^ (mi 2 (b) ) . 

[0116] *sas«©*#-ett, 
1202, 1 2 0 3 i y— M%&J£ 1 204i co#ET* 
HWMk«*^i«**t, h^)»l 2 o 7#ffM£n 

5. sfc ^uvyxmnx-vmitoffimx, ?-bm 

ill 204i ¥3tttJI 1 2 0 2, 1 2 0 3 fc^SiiS 

[0 117] Wioxm^SS^tt?,^- MfttHKl 2 

0 7 fi, ¥2*#J| 1 2 0 5, 1 2 0 6 k 
¥- hMRBEl 2.0 7cD#ffi(2#St-&#&t><£>-e;fco 
fc„ #»E©TFT©«riS«rf§3fcX>K:tt» 6l^roi8 
»4359fc«l, 2, 4fc**.FTAv\' 

[0 1 18] [0gjftM8] *SlMfli> 9£ffim fcg 
*«xeiHff -eteftftT F T Srf£8S-r5M£0 1 3 \Z7jk 
>o *1\ Wt«l K*S^T, 0 2 (A) 
1*12 0 4, 2 0 5, 2 0 6 ti, 5 X^-T^m 

«HC«V^H3 (B) ^i-pS§r#-^-i-5^!N6fe^P 
<DX5g*T*SrllJfeUfco ■¥ L-T, ^ 2 5 

8 , 2 5 9 £rfi&* Lfc 0 

[0 119] rOi^, 01 3{-^:-rJ: 9tC, n^-y* 
/wlTFT©y-^2 3 0 > 2 3 7 i:, KWVffl 
^2 3 1, 2 3 8, 2 4 It, pf:^^lTFT©y 
-^2 6 1i, KWyf«2 6 2ii:ii^fht 
02 (C) ODXS^jP^nfcy V^^iJP$tbTV^fc 0 
Hte^Jl}c?ex:(ir©t#y ^»flEttl x 1 o 19 ~l x 

1 021atoms/cm 3 "C > fco/c.o 

[0 12 0] Z<DHkMX\ S*#H^,4 , T-5 0 0~8 0 
0°C. 1~2 4^, mz-i-f 6 0 0t, 1 2Nfra©*Pf?R 

^gcoxs^tTofco rwxgtdj; 9, aan^^na 
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[0 12 1] 0 1 3 05It#»7Ufcfc, JWP$<£>ISf4 

[0122] mmm 9 ] ^ni^j-m, *&w<dt f 

httffif4, ^l©^«®i:> JB1 <D*mgt-*L-tffM 

[oi23i iai4 (a) (4, mi commmo?- m& 

Bm\z&LXBf&2tiZ&W8 (A)§TagtMU 

^(ommm (A)±.\tmmisX, m-mm m&T i 

U (OSrA 1 $:3£f&ftbir5ti&XMf&V. &4 

(A)Ojf:£t43 0~2 0 0 nmKifJI^ 

te«>3^mScojf:$f±5 o~ i o o nm<Djf:£-e^/&-r3 

[oi2 4] f- mmmizm-rsmum urn, 

9, Ti, Ta, W, Mo, ft if <DAM&&.Mi>\ %<0 
^W5rffi^5^t^I*tl\ Sfc* 014 (A) 

-e^fig^^^ms (c)i±a i &±f&ftb-t-zmx*h 

}d, x^Vv 5 ^ (S c) , TU =>- (Si) ft 
ifCD7C*?r 0 . 1—5 atm%cD#J-g--e-g-:fr£itf;: A 1 # 

0 -Y 7 xi!>^hU±<om&$t7i i ;°&W.\z.&m3-Zt% 
-£{cf4, f- hW&<V&tii*Ttf5tcib\z s A 1 £fc(4 
C u §r3Ej&#£ i"*«flt*©HSvvH1*«rfflv^S r. t *sffl 

i, Ta« W, Mo, ftifOflSIt^&Jga*, 
[01251014 (B) SiOi^M^fc 0, 11© 

*ma &m o - w-g-^jga* — o<z>mx~m 2 cd>s« 

^Sf±lSro^T-^L-Ct>&<, :ot*I$fl50 
~ 1 0 0 n m b -fft,t£&\, \ 
[0126IH14 (C) 14, mKVmnmZMtiLirZ 

mn,m oo&t isi-ei^u mwa mtm (cu) 

-TSJglT^sKU <C)*T 

ufct^T-fc^o a 1 mtmrnzcumzm^xh?- 



[0127] gl 4 (D) (4, $ 1 co#mS5r1»^i-?. 
illi (A)«rT Ml (B)SrAl 

W-CfeSo 2 commit f4MoMT-^J& Lfc„ 
[0 12 8] [HJfetfiJl 0] *H^CSj-e(4, 01 6©L 
4(Cffi^-t-?,ft$?rTFT J&£gB £ BB^SC b X*m ft bit 

as^fco^Tia i s zm^^xmrn-rz* 

[0 12 9101 8fcl:|3^T, *MM«B 1 4 0±iC»±m 
1 co^mg 1 4 1 &t«|5 2 <DmWS 14 2 ^M^ttt 
io l/^ 0 Z.<om, ^2©*m*l 4 2 14^1 4 
1 SrW/MBi-J: 5 #W*ffl« c p-ef4f§ 1 

1 4 1 ififte>ft^gf5#<Dg£SrL4 t^L- 

[0 13 0] *^lfe0«J»#^-, TFTJfcjfcfB (^flEg. 
©±) T*W:L4 0>*$ (^rT-ttWLDD^^i") £ 0 . 
l~2/xm (ftJll${Cf40. 3~1. 5 urn) ti"5 0 . 

rT-{4W L t*i-) SrO. 0 5~0. 5 (MW 
}Cf4 0. 1~0. 3 Mm) 
20 [0131] BP*,, *H3i0iJttT F T^J5g$B 4 9 h&M ■ 

iC^^fe?> 0 ft-ffft btfEi»^S|JT?l4L 4 {CffiS-T 

SHiftoTL*5fcfe, PTlBft[SOi»«Sr»< Lfc^ 

[0132] ^ot, *iWJ©«fiK^v^; t-esa 
as*«*BMb*swi6ift«. ft*?, *ias«©«^tti^ 
30 tjPpriB-ejba. 

[0133] [^Jfi^J 1 l ] *H3&0iJ-C-fi, *KISB^Sr 

[0 1 3 4] 1212 1 (A) fi^JffilSWSrffl^fcEL^ 
SI®±IBlX'fe5 5 02 1 (A) tC*3U>T, 4 0 10 

4011 ttw*gi5, 4012 ay—^mmmm 

^, 4 0 13 14 hftiMftlElSST-fo 0 , -ttb-rtwoJB 
tilH]SS<4|Ei^4 0 1 4~4 0 16 SrSTF PC 4 0 17 

40 [0 13 5] d<Z>£§\ ^>ft< i: t>®^^B, $P*L<f4 
W»0l6&tJW5ll»Srffltf 4 5 ^ L-t#^-»6 0 0 
o, ->-yyW (^^y^fti:^^) 7000, 

"So 

[0 13 61 4fe, H2 1 (B) tt*Hl£^JOEL*^ 

mmvmmmmx-h v. ^4010, Tmm4 0 2 1 
^±tcK»niKfflTFT (fib. ::tttnft^a 

T F T t p f-r^^ST F T SrjffiL^^to^fcCMO S @ 
SS§rl2I*LTV>^ 0 ) 4.0 2 2&tJW*»fflTFT4 0 
so 2 3 «&U I : TliE L^-OlS5:i»t T F 
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FTtt<£*q©1#ii h^^fctttfhA^- 
[0137] *m$m\±. mmm&m t f t a o 2 2, 

®^§BfflTF4 0 2 3(;i^LTffl^3;: t^T't^o 
[0 13 8] ;«g?PJ£r^T!PI&II]?gr)!!TFT4 0 2 

2 . ®#tl5ffl T F T 4 O 2 3 *S^J Lfc b % WJBtmt* 
fcS*W*6IMJI (¥&flSJ8i) 4 0 2 6©±JcW*«ffiT 
F T 4 0 2 3 © K W ^ t *ft«JfcS8ft"t-*i8W*«i! 
-Cfc5W*«K4 0 2 7 393«mR£ UT 
tt, ^I^^^Atg^fc^Xt©^-^ (ITOt* 

Lfcb, fe8flt4 0 2 8&^J&U SX*tt4 0 2 7± 

[0139] #clc % E LB 4 0 2 9 Sr^/fc-fS. E Li 
40 2 9li / i»©ELW (jE&aASs jETLfgi&Ji, 

measure fctt*-mx*) ?rifita^ 

fc*®£^S*»tt^©ttW&fflvvfctf&V\» E 
[0 14 0] K— v^^Sr^^THE 

7-$t7f;tf*imhtez><, tcomzh. &&&m (cc 

[0 14 1] ELJS4 0 2 9Sr^L,fcfe, -?:©±t£|g 
ffi4 0 3 0^Mt5„ l!403 0tELl402 9 

3SLl\, «oT, X^tELi40 29t8i4 0 

3 o *mm8.m-rzi>\ e lb 4 0 2 9 sr^jsttstass 

"C^U *&##tUfc</>-CP£«4 0 3 0*tej&1rZ>b 

[0142] ft*;, ^mmmxnmm 4 0 3 0 1 lt, 

LiF (7yjtyfW«iAl (T/W5 = -7A) g| 
©«Ji«5fiSrfflV\S. I»HEL|4 0 2 9±tI 
IftflnmffCLiF (7 Wt y ^ -7 A) 
L, -t©±{C3 0 0nmJ?©T/W?=!7AJKSr^i- 
5. £)M, ^©iiTOfibSM g A g fg&fflv^ 
t>&<<\, Itlffi4 0 3 0tt4 0 3 1 -e*$^5f « 



(16) 

.?<? 

{CtS^TSEiSU 0 1 6\Z&M&h&. Gift 4 0 1 6tt& 
g4 0 3 0}Cff3e©mffSr#*.5fcft©«««i»ei»-C*) 

9, h*t#4 03 2^LTFPC401 

7fcrS^$*v5 0 

[0 14 3] 4 0 3 1 ^$tbfc|B^t-*5V ,l T^@4 0 

3 0 ^|EI4 016i &nn.#)\Z.&:ffi.1-Z>tzlt>K, JIN 
^ti4 0 2 6S.t^lfe^W4 0 28l:a^^ ]»#-A< 
4r?t?*-f-*«a>S*s*>5. £ftfcf±*IIIMfe»«l4 0 2 6© 

io ^*6ift^4 0 2 8OI yf"yy*t (E LB^j&M©PI a 
&$©»/&(»#) HBjftlTttttffAl'Ni fttK4 0 

jgr-^s/^-v^LTt^v^ ±©#e\ «raite^!jK4o 

2 6 kmm* o 2 8 #13 D^Jiitm-efctbtf. = 
i7 h^-/U©^Sr^»^t>©i:-r ; 5r.i:^-e#?.„ 

[0 14 4] t<DX 5f-tT^$nfcEL^©*ffi 
SrSoT. /^v"<-v'3^6003 ( *W6 0 0 
4, tt6 0 0 0^M^W. 

[0 14 5] Skid, EL*^-»SrHtfJ:5^UT» * 
20 U 7 0 0 0 t Sl£ 4 0 10 ©rtM- v-— V ^ftttf 

Rtt bin, £ fclcv- y v^tt 7000 ©*MR|fctt«*r 

U (H2©^-!/ ^fffl 7 00 1^^5, 
[0 14 6] ^©t#, :©SW6 0 0 4il 

H6000 *&m-tz>tzit><D&mfflt vxi>mm-fz>o 

. JW6 0 0 4iLtli 1 PVC (#yf^D7^ 

k) , =.#*\/ffim. =*-^ffim. pvb (#yt- 

10 SrfflV>5r i:#5-e#£o ^©^5**t6 0 0 4 ©rtgC 
fc<6MBWSr89!rt"C*J< is HM?rftftT^5®^f 

30 *LV\ 

[0 14 7] ^W6 0 0 4©tt7^-t-?r 

^tc!ttt>J;v\ r.©i#, 9— SrB aO&if 

[0 14 8] J*'*— fctfrfr. 'V^->3 

^16 0 0 3»±^^— ffiSrttfni-aifcas-et*. 
^y^-'/s i^ffilttiSiJ^, y— ffiSrig 

[0 14 9] W6 0 0 0 t LTfi, #7* 

40 T/l'^^^A^, FRP (Fib.e 

rglass— Reinforced Plastic 
. s) IS, PVF y ^=^7^7^ K) 7^M, 

T^7-7-f/vA, y ^^t- i^y ■< ^ &%tz.\-tT v y 

4 t UPVB4EVA4fflV^5t&, #:+Mm©T/W 

5 ^^A/Jv^/uSrP VF 7-f ;UA^-7^ 7-7-f;VA-e 
j*A/fc«tig© ->-h$rfflv^rc^tU\ 

[0 15 0] fflU EL*T-*»e>©*3t^ (7t©i**t 
icioTfi, */<-tt6 0 0 0#Sft1ft$r*ri-5 
so £,i|i4S$>S 0 
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[0151] £/c, BSi^4 0 1 6 f±v— V 7 0 0 

0*3«ktJ ? *#t*f7 0 0 1 iSg4 0 10 t03^RaSrSo 

tfpc4o 1 7izm%mzmmz*iz>» z.zx 

f±g£^4 0 1 6(co^TtftBJ bfc^, tecDgSiH4 0 1 
4, 4 0 1 5 t»P)1t^LT->— y 0 O 0*5 it/ 

?fe*ttt 7 0 0 1 ©TSrlotFFC 4 0 1 7 f::fl;M#)U: 

[0 15 2] [Hffiftl 2]*!B*0!|-Ctt\ #ffi3S9J£ffl 

fc0!lfcoi*T, EI2 2 (A) , (B) Zm^XWAIr 

5„ Bi2i (a) . (b) tmKm^vhoamcnft 

[0 15 3] 02 2 (A) l±*lllW©EL*^iI© 

±ffimT*fc o> H22 (a) & a-a' x^m istcm&m 

£EI2 2 (B) Ktf-T. 

[0154] mmm 1 1 tiot, e L§g^©*an£^ 

ot^yv"<-v'9^6 0 0 3 *-eSr^J*-f".5, 
[0 155] EL^SrS5«t5i-LT?E*«-6 
0 0 43r^ft2> o :©^W6 0 0 4li > 7J/<-*t6 0 

o o*&m-rz>tcit><D&mfflk ^xhrnm-rz* %im 

6 0 04iLTf4, PVC W!Jt*=yv^P7l' K) , 

^7K^v«flg, PVB wyt'=;vy 

f-y/tO StliEVA (i^wytf-^7tf - &■ 
fflv^ci^-c-tS. :of«ft6 o o 4©rtgBfc:g;*& 
*l«rl9!tt-C*J< t, R»»*fc«#^tr L 

[0 15 6] *fc, ^E#SW6 0 0 4<0<W-*^— !f— £ 
^t*ttiJ:^. r©i:£\ y— SrB a O&i* 

[0 15 7] y— S-ISItfc^, ^y'^-'/a 

yf6 0 0 3tt^-<— y— JESrigfq-rSr t^T-t 5o 
ifc, ^r>^->3>fi ttS'J > y— JESrig 

[0 15 8] */-5-tt6 OOOi LTf4. #7* 

tg, TA^^AtR, Xfy^S, FRP (F i b e 
r' glass— Reinforced Plastic 
s) tg, PVF (jK!) k'=;V7;wt7-f K) 7^;^, 
v^7-7-f;VA, *Ky ^^-TVU^/WA^fcfiT:? y 
;V7>f/PASrfl/^ri/Jift5. fc*5, .*«ft6 0 0 
4 t LTPV B^EVA^l^Sfn, %r\r n va.(DT )V 
% =i^M,^yf jU^P VF 7-7-f;l'At' 

[0 15 9]<fiU EL*-7-*>P>©»3t*n>l (JtOjJtit 

*iai) laotii, tj^-W6 o o o asi83te«fe«:*r-r5 

[0 16 0] %i&tf6 0 0 4SrfflV»T*^— #6 

0 0 0 Lfcf£, *J»»6 0 0 4 C0#M (SSffi) 

.Sr£5 i5t7^A^6 0 0 1 Sr&^ttftS. 7 u— 
aw 6 o o i mmmt LTa«gi-5) 
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6 0 0 2(CJ;oT^#$tv-5 0 ->-!)y^ 
6 0 0 2 t LTfi, 3t«^tt»l&SrfflV^50i6S#s 

i/v **s» v—y Vi/*t6 002 tt-e&&Xtt*#*flfc 

y ls?ttG 0 0 2©ftgBfcSy&&J£^nLT<fco-Ct>& 

[0161] i£i&4 0 1 6(4v--y 6 0 0 

2 £2*54 0 1 0 tO^WSriiioTF PC 4 0 1 7 KM 
io ^Jf-S&gc^ft-So -r-T?»iSBi^4 0 1 6KoV> 

■CtftlJi 0 1 4. 4 0 1 5 t>P3*K: U 

Tv-— y y^#6 0 0 2©T£iioTFPC4 0 1 7 (C 

[0162] tuis^ji 3]mmmi nsxtfi 2<d£? 

v^S 3. Hf*fflS©»iBB/j:»fffi#3tSrua2 3 

Id, _kffii»}i£EI2 4 (A) ti, iHlESISlSrEl 2 4 (B) 
K^-fo 023, El 2 4 (A) .RI/EI2 4 (B) T'»4* 

20 [0 1 6 3 ] El 2 3(C*3V>T, Stg 3 5 0 1 ±fC^ttb 
ttfc^^r yfy^fflTFT3 5 0 2&&M$&W<Vn<?-V 
^MTFTSrfflVvrj&fcStt* (HlfetfU ~ 1 0# 

p.) . *mmmx*teyy'^-?- hmmt u-cv^a*, * 
i-5„ fiu ^/vy-r-*JSi:i-5ri-ellflt«)K— 

o©TFT#B*«.£;h,fc*ar£fc»>. ^-7m»K{t?r<g:M. 

p f t ^/vlT F T Srffll ^f^c UT fci^/j: 

[0 16 4] ^fc, !M»fflTFT3 5 0 3 t£#m& 

^^7f>'^TFt3 5 0 2©KWyiaiil3 5' 
»4IEi^3 6^«to-Ct8j5E$«ffllfflTFT«Z)y- h«^3 7 ' 
mS»WKiSBRSix-Cif^5i *fc, 3 8 -e^stu^ga^ 

tt, ^-fyfyyfflTFT3 5 0 2O^-htS3 9 
a, 3 9bSr«»«)K:SNKi-5^- r-EI!l-e*>5. 
40 [0 16 5] iOtt, liMWTFT3 5 0 32)S* 

atwffliffl TFTiiE Lm : ?-*mtiznm&*mwir5 tc 
^*s/ h^r^yrtwis^bwfeBfettdSiSv^^-ctfc 

5. ^rOfcit), ««||»ffiTFTOKK>'«IK, 

[0166] * fc, *Hte^jT-(4fl;»ft$lJ»ffi T F T 3 5 
so FTSra?iJ^o4{ffc^/v^y- Hffjgi LT1>&^„ 
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A^j*SH«&«*fc#« u m^M^m^^mxn^ 

[0 16 7] 1212 4 (A) {C^i-J;5{-> mMffl 

MTFT3 50 3©^- bW&3 7 t ft 3 ifii8U4 3 5 

o 4 x-7ji£ftz>m%ix\ mMmwm tft350 3©k 

5 0 4 X-7F$frZ>ffi$.X'YZ^ V^Vf-^^^tbSo - 
©^yfyfS 5 0 4 f4fg»J T F T 3 5 0 3CD? 

jR) 3 5 0 6{Cg^£*U ^iC-5fecomj±^Rx^tuT 

[0 16 8] yfy^fflTFT3 5 0 2Stftfiffl 
T F T 3 5 0 3 (D±K\-tM l'< y v"<— v" a ^14 
1 ^aStf <bH, ■?:©JiJc:«J!g^)KT'^^^ti'ft:^4 2 
^^$ixSo 5 Pfifcl4 2 5rffl^TTFTldj:$a^ 

E LSte^lOig^fctfK ~ £ K4 ot 

[0169] *fc, 43 (iRIt'tt^^V^ma-e^SH 
m9M (ELlfroll) T?*>9» tWfflTFT3 
5 0 3<D V^m^^ld^ig^tvSo PiSitfH&4 3 

[0 17 0] ifc, JftftJUt (»*L<»4«tflg) -Cfl*j&3 

J±— H*U*»H*L-CV^ttV^» R (#) , G '(ft) » 
B (#) ©#6K:*Ht:Ufc«JtJi*f^9^»t'C , bAv\ 

ft*W*#y t-IHWH: LTtt/^y^ 
77i = i/yt'=i/y (PPV) tfV t'=/u*/w< 

(pvk) 3#y e>n 

[0171] PPViWfE LttSi LTttfli* 

*:S03t>W* s *>-5d^ 0iJ;tf4 lH. Shenk, H. Becker, 0. Ge 
lsen, E. Kluge, ff. Kreuder, and H. Spreitzer, "Polymers 
forLight Emitting Diodes" , Euro Display, Proceeding 
s, 1999, p. 33-37 J ^#i?l 0-9 2 5 7 6^#(C|E 

[0 17 2] Mcfc#)te&%mk bxii, m&K&ftirZ 
Z&Htmattf}) yii^t'si/yfK f4tf y T>\> 
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*A'7^-U>&m^flt£&.*'\ Hfli3 0~150n 
m b< (44 0~ 1 0 0 nm) ftin,t£&\<\ 

[0173]fiU U-t<OMteftytmt VXR^ZZt 

AB£i Steffi^*?* TEL® «S3fcftl*t©*:«>© 

[0 17 4] *3BKWCtt'Ky-^-3Rfl-»Sr* 

E LW^«S#*t!isK4^<oWSrffll^ £ t 

[01 75] *IUI6«-Ctt»3tJi 4 5 ©±fc PEDOT 
(7jfy^^-7^>-) £fcf4PAn i (tfVT-V^) X 
*3jE?L&AJi4 6«rKttfc«JM*3ft©ELJii: LTV* 

mm 4 7&wtvb*hz><, ^mmm<Dm^, OT4 5f 

20 ^$ivfc)tf4±ffiWC|6]/i»oT (TFT©±:frfc|6]a» 

or) ^tt$tu5fcft, Wi»±a3fctt-c*w*uif4b4 

fc-s^mtj y^7At mm kstt t (ofc&yo &m v * 5 

[0 17 6] B§®4 7 4r^$nfcW^T'E L3iT-3 
5 0 5^t5, #J3, i:tl/^EL*?-3 5 0 5 
(4, iB^mm (Iftfi) 4 3 , ^^fcg 4 5 x IE?LSEAe 4 
30 6RX?Wim4 7XWZf&£tltz.='^7 : >'-V-*m-t-o IH2 4 
(A) lC^-r4'5l-H*m@4 3(4iii*cD[Ba(CJ5{f— 

... [o 1 7 7] tr^-e, ^m^mxn, mm4 7©±ic 
/>v y 3 yi48tit i-imtmmm * fc f4^L 

[0 1 7'8] £l±cD4 5f-#S^©ELi^^/M4 
1212 3co4 5*«l)t«>iif**»b*5a3H*B*r^rU» *7 

E LS^/^/u^btuSo 

[oi 79] **s, *nj£esj<D«^f4, mmm 1 ~ 1 o 
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[0180] immm 1 4 ]*nmMx\±. mmm 1 3 tc 

S„ **S» 0 2 3CO«Jti^5^(±EL*^-cDg|5^i 

[0181] 0 2 5tC*3!^-C, 5 0 

3 (i^ffi^PjW pf^^/ulT F T Srffl^-C^J&^H 

?>o itmyv-txtemmm 1 ~ 1 o 3r#fsmui&w 
[oi82] ^mfc^-m, m*m@ (mm) 5 o t l 

wv&t mit* x t <r>\\L%mxt£ s m>mm&% ^x t> 
&^o 

[0183] ^ L-T, tmmXteZ 51a, 51b 

jjs^sttfca, mmm^Kx<o^v \?->\<t>>v,^j- 
^xt£Z>%%m5 2tm&ztiz>> ^(D±^tt*y 

T-fcfvWT-fe h (acacKiSE^S) 

5I^-aA15 3 > T/W-^A-g^-CftSlftJlS 4£S 

7iM£;h<So lS5 4^r>'<->3yl 

t LXhmm-TZo :5UELf?3 70 HW$ 

[oi8 4] *mmm<Dm&. znytms 2x-^^tc% 
Kfafr-oxmkiznZo 

[0185] fc*>, ^HJS^J^^tt. HJfi^J 1 ~ 1 0 

nm&i: i mcm^^xmm-r?) z t ^mxi> 

So' ftfc, ^IWl 8 wm^^»«*a5t LT^Uffi 
M V> E L / tv £ ffl l * 3 r i: fi T? -5 , 
[0 18 6] [IW£0iJl 5]*HJS«|-Cf±, HI 2 4 (B) 

ot^T0 2 6 (A) ~ (C) (C^-T 0 *HJ£^ic 
4BV->-C, 3 8 0 1 H*>f yfV^fflTFT 3802©y 
-*B£i8l, 3 8 0 3ll^^yfy;/fflTFT3 802© 
y- hffii&j!, 3 8 0 4 ttTOtfMWHT F T, 3 8 0 5 tt 
a V^Vlr, 3806, 3808 tt&W&l&Wk. 3 8 0 

[0187] hi 2 6 (a) f*, z.o<r>mm?%xmM®ki& 

13 8 0 6 fc#ai Lfc^-CDM-TfcSo iPfc. -OW 
S**s««Wlieil3 8 0 6£« r , <fcf::*l*tffci:fr5 ± 5 t 
^;&£^T^s.&K#md 5 $>So 

[0 18 8] ftfc, B2 6 (B) fi, ttffltttitelSlS 8 0 
8 hSBS3 8 0 3 t ¥ftKWttftim&<omxi> 

S„ fc*5, 0 2 6 (B) X'te®M&1&& 3 8 0 8 t ?— 
8 0 3 £#*fcb*v*J: 3te«ttfc«3fti:fco 



(19) 

mW-ttlp^ 3 8 0 8 ty- hBEil 3 8 0 3 t XHf 

[0 18 9] ftfc, 02 6 (C) tt, 02 6 (B) c0«¥. 
itt|Sl#fc:mSf£W^3 8 0 8 «ry- hB2i&3 8 0 3 t 
Vtf^lSft, S bic, ~o©|I[J|t8:*ifcW*&*l3 8 0 8 
*<P-i>izmMWb J: 5 fc»j«-*-ajSKHMfc8***. 
ftfc, tSftfei 3 8 0 8 Mfii 3 8 0 3 ©V^f 

io Ha>-*£m&S J: 5KsWSrit>W$T*;fcSo 

[0190] fc*3, **Jfc«0)«J«tt, HJfcOT 1-12 
So ^5S0»J 1 8<Dm?-m&<D&7f:$ltLX*m& 

SljT'fcSo 

' [0'1 91] [H*«l 6]3aS«l 3fc*Lfc024 

(A) , 2 4 (B) tlil«*J»ffTFT3 5 0 3©^ 
20 - M^a>SSJE£ffc^t-Sfc»{C3 V7=Vl7-3 5 0 4 

5rSW3«jf£: LX^S* 5 , = Vf*^ 3 5 0 4 £r*B& 

tsrt t>wte-cfcs„ nn&m 1 3 «skm»^ 

TFT3 5 0 3t LtHIW 1 ~ 1 o \z.mir <fc 5 Jfe*K 
li©nf t^STFTSrlV^TV^fc*, ^— h*6 

Dffl«cS^*L•CV^So d<0**0*ofcffi«fc:f±— 

LX»S6t)^«^S^^#m^foSo 
30 [0 19 2] rcftfi©^-/'?^!!, W 

fci-Sfc*, *©fiJ5c*)'S-ofc««^*ix«LDDffl 
«cD*^{Cj:oT^:4So 
[0 19 3] 4*:, HJfeWl 5fC^Ufc0 2 6 (A) ,' 

(B) , (C) ©#3ete*SV*-Ct>P3*fc, =yfyt3 
8 0 5 5r«B&-t-S ^ i »4 "Ttg-C-feS. 

[0194] *Htt^JW«^tt, HJfe^il 1-12 

cornet s sicm^-g-^-arxiiifei-s r t ^ «riB-c*> 

S„ 4fc, ^JS^Jl 8©lfilS©«/Tg|!}: LT^IIJg 
40 0iJ©®*«itSrW1-S E L**/<^t«V*5 i t 

^3-efcs„ - 

[0195] [HI£0iJ 1 7 ] 3 T*^ LfcOj^^* 

r t ^RTtlT'foSo fi^Jxtf, 1998, SID, 'Characterist 
ics and Driving Scheme of Polymer-Stabilized Monos 
table FLCD Exhibiting Fast Response Timeand High C 
ontrast Ratio with Gray-Scale Capability* by H. Fu 
rue et al. 1997, SID DIGEST, 841, "A Full-Color 
Thresholdless AntiferroelectricLCD Exhibiting Wid 
so e Viewing Angle with Fast Response Time" by T. Yos 
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hida et al. ^\ 1996, J. Mater. Chem. 6(4), 671-67 
3, "Thresholdless antiferroelectricity in liquid c 
rystals and its application to displays" by S. Inu 
i et al.-^, *H#fF3l5594569 %r\Z.&7F&h1tWl&* 

[0 19 6] ytfa—t><<=7^^* 
p7--i v9 Cti(E»3R?iJSr*i-»R«tt*JI (FLO 

&7bv\ DcmjE&PMinL##ib3 u^f!) -y^m-* 
3 9 \z7Ts-r. @39 sc^i- i o tmmmte 

ffoftl-JcSS^e- Htt THa 1 f -W^^'yf-^if ■ 
Kj t^fitutl/^o 1213 9^i-^^7CDi^ftt{i 
Sii* (ffi«¥ffi) , ««lteFW!JPttffiT**>So fHa 1 
f -V^-Y y*f-l/?=Z— Kj Kol^Tfi, #fflb<£>" 
Ha 1 f-V^yfy^-KFLCD" , $4 6 

ii]j&ffl^a^li#,it^§»&£ig?g^*, i 9 9 9^3 

5^Sl7;v*7-LCD" , JS*$3#$3-g-^l 9 
[0 19 7] 1212 7fc^$*i,5J; 5t-, 
tg £ ft 5 w t *s*>d»<5. *H«M©«**^»Bfcf±» 

ttfS-?£So 

[0 19 8] Sfc, *3»£ttH*sv*-CR!MMKB$r^ 

(a flc) tv>5. 

«F<Kftt*r*-ft>©*s*9> *©IHB«flE*j|ft±2. 5 V 
5. 

[0 19 9] *fc, *L#V*ttRiS«tmtt»&- 

cofcfe, &L#WiK3£ffmteS^ f SI£ffi I P B «^gB 
fcffl v > 5 »fr \± , 0 * jfcifctt* * fcfiM^&aas&R 
i4ot<5. iot, S^lM^^jlU^^ffiS 

[0 2 0 0] 4*5, £©J:5fcafL-#iHfcR5MiW4iI 

So 

[0 2 0 1] [*JSM l 8] *MMMT't*. &m&W(D 

fcfi^i&^iMMBRBfco^-CttW-rs. 
[0202] rcDj: ? Sl^rtWffiiS* 

(m^¥*6. */<-r/ua tumme?) , f 



(20) 

£>HS. -tixfe©— «SrHl 5,01 
9 , 121 2 0 tC^-f „ 

[0 2 0 3] Ell 5 (A) tt&»®fS^fct>, #{£9 0 
0 1, #^tB*gl59 0 0 2, ^XtlU 9 0 0 3 , 
3SB9 0 0 4, i^^yf9 00 5 v 7yft9 0 0 

' 6d»e>*^sH-r^5. ;***?iif±*j*ttw;«9 o o 

'2, 9 0 0 3 , S07^f^^hy^^S 

S«Mi*.fcai*3gB9 0 0 4tafflt5ri:*i?#5. 
[0 2 0 411211 5 (B) lifr^^yt-fc!), 
io 9 10 1, S^3£B 9 10 2, J^A^rB 9103, & 
^7^9 10 4, /^/fy-9 10 5, S^§B9 1 
0 6^P>(feoT^5. ^m^m^PAtlM9 1 0 3, 
AVT 9 7 4 h y ***E8:«*.rt:*;i*SsB9 1 0 

2, S&SS9 1 0 6(C®ffl-T5r tas-ctSo 

[0 2 0 5] 12115 (C) li^q/V3>f a -?T'fc 
•9 , 9 2 0 1, 7J ^ 9 2 0 2, g^gG 920 

3, tftf^^-f yf9204, «19 2 0.5T**JeS;^ 
ftTV*<5. #8889ltt£&g|59 2 0 3, TkUT 9 *r 4 7 

h y * ^a«t«*.fc**»B 9 2 o 5 r. 

20 t*5-C#5 0 

[0 2 0 6] 12115 (D) tt^y F'T^Ff-f 
-Y T'fc «9 , 9 3 0 1, ^^19 3 0 2, T— J»U 
9 3 0 3 T*#I/&$;Jt,S„ *ffi^Ktt*^3£B9 3 0 2 1- 

[0 2 0 7JI2J15 (E) («fS^t^!), **95 
0 1, ^819 5 0 2, 9 5 0 3, 1511^9 5 0 

4, #^^'^9505, 7y7t9 5 0 6^f>i^ 

5=^*:? (MD) -^DVDfclfElg^JX 

T'feS. **8i9 5 0 2, 9 5 0 3 fiE&S!©*^ 

[0 2 0 8 ] (21 1 9 (A) (l^-yt/wavea-^l? 
*>0» ##9 6 0 1, jB*A*«9 6 0 2, *^gl9 
6 0 3, ^f-#-K9 6 0 4T*M^tv?>. 

[0 2 0 9JI2119 (B) (i^n^^ASrlElULfclE® 

9, ##9 7 0 1, **Sf 9 7 0 2, #gB9 7 

0 3 , lEOJKtt 9 7 0 4, MP** yf9 70 5 T-*fi£ 
40 $^S 0 4*J, ^O^B«IEfib«Efl£t LXDVD (D i 
gtial Versatile Disc), CD? 

[0 2 1 0] 121 1 9 (C) \S?f V f f^-ft * 7tfc»), * 
#9 8 0 1, 9 8 0 2, IgBSSB 9 8 0 3, tftf^ 

So 

[02 1110.20 (A)-tt7oy Hyn^i^^- 
T'fe U , *^SB 2601, ^7U-y2 6 0 2 
so SJx5. *»*Wf4*^«B^-t©teO«-§-flin»lHlK^ 
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[0 2 1 211212 0 (B) li!)7i/ov'i^?-tfc 
9 , *W 2 7 0 1, £t**£B 2702, 5 7-270 

[0 2 13] 0 2 7 (C) tt, 0 2 0 (A) %.Xf 

02 0 (B) ^}C*5{t5*^*2 6 0 1 , 2 70 2© 
mmo— MSr^Ufd0t?$)So **SS2 6 0 1, 2 7 

0 2 fi, %Wi%¥'& 2801, 5 9—2802, 280 
4~2806, ^^0^7^57-2 8 0 3, 7"!JX 10 

a 2 8 o 7 , 2 8 0 8 , &&&& 2 8 0 

9, SAbfc*£5R2 8 1 0T'«^$tt^„ SWjt#^2 8 

1 0, eituvxsr-gtfTt^-e^^ttSo **i£^J 

SfJboTtitV 4fc> 02 0 (-0 ^Kiss^-c&ep 

[0 2 14] 02 0 (D) f±, 02 0 (C) tplc 

*M* ZXMyt^Zk 2 8 1 0 0«3tO— «Sr* Ufc0Tfc 20 

*HJSMT*tt, 3taS*#*2 8 1 0f±, y.7\s99 
— 2811, TtM 2812, l/yX7 K2813, 2 
8 1 4, mjtW&M^ 2 8 1 5, A7tU->-X2 8 1 6 t? 
«fi£$*b£o 4*S, 02 0 (D) ki*Ufc3tjB3t#5fitt 

[0215] [HJStfiJ 1 9] *^IMttt > #389! SrT 

ffi) K3gfflLfcM£0 2 8t?»W"*-5. 02 8 (A) tt 

i"o ^©*«EL*^«fi,'»£±ICl£ttfe*vfc*^ 
^«2 8 1 1, X*[Siaa^S)0SS2 8 1 2, Y^|p]^ 40 
fflig«j|llS§ 2 8 1 3^J&5 0 n©^fB«2 8 1 1 
{i, yffflTFT 2 8 3 0, t5M$#»2 8 3 2, 1 
SEfMSPffl T F T 2 8 3 1 , #«|E L*^- 2 8 3 3, 
(6]ff ^ 2818 a, 2818b,. ttSsliSl 2 8 19a, 

2 8 19b, Y^(p]ff 2820a, 2820b, 2 
8 2 0 c*^fc.fc*>*tofc;*JtS. 

[0 2 1 61 02 8 (B) tefStf— W§if:#©±ffi0£:^ 
LT^5, X^7ffflTFT2 8.3 6tMPfflTF 
T 2 8 3 1 fi, 1 , 3©xaKH5-SV^T^IK$Jx 

5 nf ir^/viT F T iH«C LtMtS. so 
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[0 2 1 7] 02 9tt02 8 (B) C*5lt5B-B'i 
I@T?fc9,'M5'ffflTFT2 8 3 0 > ^$12 8 
3 2, ««Eftg*WBTFT2 8 3 1 *S J: tf E L 
O»fE0S:^L-CV'>5o ; eLT > S^2 8 4 0±(CTitfi 
12 8 4 1, 2842, h^W2 8 4 5, %\<T> 
iWil2 8 4 6, ^-hmiS2 8 4 7, 2 8 4 8, 
MEi2 8 4 9> y— ^jS±lf K^-0-E»2 8 1 8 
a, 2819a, 2851, 2852, $52<Dj§fg\&& 

m 2 8 5 0 ttsiifi^j 1 , 3 1 mm\c Lxim+s, * l 
t, *<D±.izm2<Dmm$&mm2 8 5 0 tinmicL-c, 
m 3 ©enmsfugi 2853 u $ k w >m 

B2 8 5 2\zmi-&=*>>?? h*-A-&ffMLfc&, ^ 
Wi»«ffllAibj«5Bilt«tt2 8 5 4 *$£E 
LSi^g&Ji, CKDHigm® 2 8 5 4 t^©HSm®±i 
3f?3<Dgffl!fejiySl2 8 5 3.±fc*oT»fifeS*Lfc#*E 
Ljf2 8 5 5 i, Z:<D±\Zl&l8.£tl1tM& Agft-&W> 
b^3I10ii2 8 5 6, Ali^^Sf 2<Olffi2 
8 5 7fcJ:-0»J*$*UTV^S. ^UT, H5*U&VVP;& 

-CfoSo ^-f^^LTt,, HJfe^l, 3T'^L-fcT^7- 

[0218] *-9mw<DT*7 L '<<7vh , j9xm<Dim 

EL^gf©TFTIt HJg^ffit5j;V3IJS^ji , 3 

*^£lffi{C#ig(;ifflV^:i£/^figT*;fc5o 
[0 2 19] 

t^/VSTFTtl 5~2 0 VO-7 1 - h^JESr^P LT 
^-ttTFTT^K$tufcCMOS|Hl?g^-grtp^ 

[Hffiomnt&ittw] 

[01] *HJS^i6roTFT<D»fffi0 o 

[0 2] TFT©fts«imSr*rWriii0. 

[0 3] TFT©^«xe**-M»iB0o 

[04] TFT©^«XS«r*r»fiSH, 

[0 5] "TFT©#§!ixaSr^i-[|rffi0o 

[06] TFTw^asxssr^-r»fffi0o 
[07] T^r-^y-r b v 

[0 8] ®*$f5tCMOS[ElS§co±ffi0 

[0 9] »ftttvy 3v«t©^»ia«r*-fB. 
[0io] ttAttv y 3 v«(©fp«ias:^rBi. 
[0iii ^At4->y = v-Kwf^iixasr^-Ma. 

[0 1 2 ] y 3 >-«©ff«XSSr^i-BI. 

[013] TFT©^Ig^*tlfia 

[014] f- bnMvMfc&^-tm* 
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[015] ¥*ttiEBa>— 0J£*rt-0. 

[mi e] h *«©isj*4:*-*-b 0 

[017] TFT©«itt«^6<J#ttSrISiKi-?.|SIo 

[118] hmfe^j&Sr^-fiii, 

[12119] ^flsgero-^JSr^-t-Ulo 

[E120] -fu^^^^-<nm^m^^,m. 

[02 1] T^f-f^hyiS'^SiOELSiSf© 
flf/&£^-f0o 
[022] 7^T-fyvh!)^7SOELS^gt© 

[023] r^x-f v y ^^s©e Lm^mm(o 
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